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THE UNIVERSITY OF MONTANABMISSOULA 
COLLEGE OF TECHNOLOGY 
INDUSTRIAL TECHNOLOGY DEPARTMENT 
 
COURSE SYLLABUS 
 
 
COURSE NUMBER AND TITLE: Wel 180T, Welding Metallurgy 
 
DATE REVISED: Fall, 2000 
 
SEMESTER CREDITS: 4  
 
PREREQUISITES: None 
 
INSTRUCTOR  
NAME: Bill Gleason 
PHONE NUMBER: 243-7647 
OFFICE LOCATION: West Campus, Welding Lab Office 
OFFICE HOURS: 10:00 to 11:00 Monday thru Friday and by appointment 
 
RELATIONSHIP TO PROGRAM(S): 
Provides metallurgical theory, examples and hands-on experience.  This experience is to 
provide a solid understanding of metals as a background for learning welding processes. 
 
COURSE DESCRIPTION: The study of metals and how they behave with the application of 
heating and cooling cycles.  The study begins with the manufacturing of steel from raw 
materials, processing and finishing.  Identification and examination of physical and mechanical 
properties of ferrous and non-ferrous metals.  The study of phase changes with the application 
of heating and cooling cycles in ferrous metals.  The study of ferrous crystal types and 
properties.  Identification of base metals and filler metals, along with their properties.  
Identification of metallurgical problems associated with welding and recommendation of ways in 
which to solve these problems.  Suggested welding procedures for low, medium and high 
carbon steels, alloys steels and cast iron. 
 
STUDENT PERFORMANCE OUTCOMES: 
Occupational Performance Objectives 
 
Upon completion of this course, the student will be able to: 
Demonstrate by written exam the various techniques of steel manufacture, processing 
and finishing. 
Demonstrate by written exam the ability to identify various metals and the manner in 
which industry classifies them, along with their properties and use. 
Demonstrate by written exam the ability to identify phase changes in ferrous metals along 
with their properties and use. 
Demonstrate by written exam the ability to identify and select proper base and filler 
metals. 
Demonstrate by written exam the ability to identify metallurgical problems associated with 
welding and how to avoid these problems. 
Demonstrate by written exam the ability to identify welding procedures for low, medium 
and high carbon steels, alloys steels and cast iron. 
 
 
STUDENT PERFORMANCE ASSESSMENT METHODS AND GRADING PROCEDURES: 
COURSE SYLLABUS FORMAT Page 2 
 
 
Written exams  65% (lowest test score omitted) 
Lab Experiments 20% 
Quizzes  10% 
Notebook    5% 
 
A   94-100 
B   82-93 
C   70-81 
D   60-69 
F   59 and below 
 
Written Tests: These tests are derived from reading assignments given in class, homework, 
notes from class video presentations, etc... 
 
Quizzes: these are short tests given on daily reading assignments. 
 
Notebook: This is a compilation of class notes and handouts.  It must be complete, well 
organized and in a three ring binder for full credit. 
 
Professionalism: defined as a combination of attitude, motivation, participation organization 
and cleanliness. 
 
ATTENDANCE POLICY: 
Attendance is not taken although you are required to be in attendance to successfully 
complete the course.       
OTHER  POLICIES: 
Safety is required to be practiced at all times, Eye protection is mandatory at all times in 
the lab area.  Disregarding safety practices, endangering yourself or others may result in your 
being denied access to the lab areas. 
REQUIRED TEXT:  
Metals and how to weld them, 2nd edition 
Author: Lincoln Electric Company   Publisher: Lincoln Electric Company 
SUGGESTED REFERENCE MATERIALS: 
The Welding Journal, published monthly by the American Welding Society 
SUPPLIES: 
Eye Protection 
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COURSE OUTLINE:   
1.0 The Manufacture of iron and steel 
1.1 Furnaces 
1.2 Processing 
1.3 Finishing 
2.0 Identification and classification of metals 
2.1 Appearance and use 
2.2 Industry numbering systems 
2.3 Common tests for identification 
3.0 Mechanical and physical properties 
4.0 Structure and heat treatment of metals 
4.1 Space lattice types 
4.2 Effects of heating and cooling cycles 
5.0 Metallurgy and welding 
6.0 Welding of low carbon steel 
6.1 Preparation 
6.2 Filler Metals  
6.3 Procedures 
7.0 Welding of medium carbon steel 
7.1 Preparation 
7.2 Filler Metals  
7.3 Procedures 
8.0 Welding of high carbon steel 
8.1 Preparation 
8.2 Filler Metals  
8.3 Procedures 
9.0 Welding of alloy steel 
9.1 Preparation 
9.2 Filler Metals  
9.3 Procedures 
10.0 Welding of cast iron 
10.1 Preparation 
10.2 Filler Metals  
10.3 Procedures 
11.0 Solving welding problems 
11.1 Metallurgical 
11.2 Profiles 
11.3 Distortion 
 
 
 
